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From the year 2006 to 2008, 69 patients of symptomatic osteoarthritis of the knees were divided
randomly and entered into three non-operative treatment protocols. It included 4 weeks of pharma-
cological treatment followed by 4 weeks of speciﬁc treatments (physiotherapy, acupuncture, and
combined). The pretreatment and post-treatment physical and functional statuses were evaluated. Their
body mass index (BMI) was measured. The patients with below-normal BMI did not beneﬁt from all the
three treatment protocols. However, all other groups of increased BMI did beneﬁt from all three treat-
ment protocols in terms of pain score, analgesic sparing, and knee scores.
中 文 摘 要
由2006至2008年間，有69名膝關節退化性骨關節炎的患者，接受非手術治療。病人被隨機分為三組作非手術
特定的治療，這項研究涉及以4週藥物治療後 再加上4週特定的治療方法: 乙酰氨基酚,物理治療及電針等。記
錄他們的身體質量指數 (BMI), 治療開始和結束時的生理與功能狀況，並在第12個星期跟進評估。本研究發
現，低於正常BMI的病人對所有三個治療方案並沒有獲益，但所有高於正常BMI的病人對三種治療方案皆有獲
益，包括疼痛的強度分數、鎮痛藥物遺餘數量和膝關節分數等。Introduction
Bodymass index (BMI) is deﬁned as an individual’s body weight
divided by the square of his or her height. The formulae universally
used in medicine produce a unit of kg/m2. It was invented between
1830 and 1850 by the Belgian polymath Adolphe Quetelet. It was
also known as Quetelet index, and it is a statistical measurement
that compares a person’s weight and height. Although it does not
actually measure the percentage of body fat, it is used to estimate
a healthy body weight based on the height. Because of its ease ofom.
ng Orthopaedic Association and Hong Komeasurement and calculation, it is the most widely used diagnostic
tool to identify weight problems. It classiﬁes whether individuals
are underweight (BMI< 18.5), normal (BMI¼ 18.5e25), overweight
(BMI¼ 25e30), or obese (BMI> 30) based on World Health Orga-
nization 2004 criteria.
It has been a normal practice of referring patients to undergo
physiotherapy, which is an effective treatment.1 Home exercise also
carries a positive result.2 Acupuncture treatment is also popular in
Hong Kong, and there is a lot of literature support.3 Weight loss
alone, by decreasing the BMI, can reduce the incidence of OA knee.4
We are interested in ﬁnding whether the BMI of a patient affects
the outcome of non-operative treatment, such as physical therapy,
acupuncture, and combined.ng College of Orthopaedic Surgeons. Published by Elsevier (Singapore) Pte Ltd. All rights reserved.
Figure 1. Body mass index (BMI) versus knee score.
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Population selection and treatment protocols
With the approval of the Ethics Committee of Hospital Authority
(Kowloon West Cluster) in 2006, all patients with new referrals
presented to the clinic of Orthopedics and Traumatology of
a regional community hospital with knee symptoms were screened
and channelled directly into a special clinic. Patients aged between
45 and 65 years, diagnosed to be suffering from symptomatic
osteoarthritis (OA) of the knees, were included in the study. A
written informed consent for the study was obtained. The inclusion
criteria were as follows: X-ray featuring OA of the knee, knee pain
for more than 6months, moderate or severe knee pain for at least 5
of the last 7 days, and patients having the capacity to understand
the requirements of the study and to complete the questionnaires.
The exclusion criteria were concurrent debilitating medical illness;
short life expectancy (e.g. malignant disease); poor ambulatory
status; severe spinal deformity; severe hip and knee deformities;
known severe knee fractures (articular, juxta-articular); history of
gout; having undergone acupuncture in the past year; moderate or
severe hip or ankle pain more than three times daily; local corti-
costeroid injection into the effected knee within the past 4 weeks;
visco-supplement within the past 6 months; bleeding disorder or
current use of warfarin or heparin; cardiac or pulmonary disease
limiting exercise tolerance that is enough to limit the standard
exercise physical therapy; history of alcohol or drug abuse within
the past 6months; potential legal problem; and confusion case. The
patients’ knees were not too bad with major deformities, and they
wanted to have a non-operative treatment.5 The patients were
selected randomly to three treatment protocol groups by the last
digit of their Hong Kong ID cards: Group Adacetaminophen
treatment and physiotherapy; Group Bdacetaminophen treatment
and traditional Chinese medicine with electro-acupuncture; and
Group Cdacetaminophen treatment and combined acupuncture
and physical therapy. All patients were recommended to do the
joint range-of-motion and ﬂexibility exercises every day in order to
prevent stiffness and loss of motion and to strengthen leg muscle
especially quadriceps muscle.
The treatment protocol is as follows:
1. At the initial appointment, the patient was given a prescription
of acetaminophen on a pro re nata (which means as the situ-
ation demands) basis. Each patient was prescribed a course of
acetaminophen 500 mg four times a day. The analgesic sparing
effect was studied at the fourth week.
2. Acetaminophen was continued. The patients were then allo-
cated to Groups A, B, and C for special treatment protocols for
three sessions a week for 3 weeks (i.e. total 9 sessions). Each
session lasted for about half an hour. In Groups A and B, they
received treatment either at physiotherapy department or
traditional Chinesemedicine clinic for nine sessions in 3weeks’
time. In Group C, they received both physiotherapy and electro-
acupuncture of total 18 sessions in 3 weeks’ time.
Measurements
The participants were evaluated clinically and radiographically.
Radiographs, including an anteroposterior view of both knees and
a lateral view, were taken to rule out pathology other than OA.
Participants were followed up and assessed by questionnaires to
obtain the knee score and functional score (Knee Society Clinical
Rating System, as modiﬁed by Insall). The knee rating system was
developed by The Knee Society to provide an up-to-date and more
stringent evaluation. The system is subdivided into a knee scorethat rates only the knee joint itself and a functional score that rates
the patient’s ability towalk and climb stairs. The dual-rating system
eliminates the problem of declining knee scores associated with
patient inﬁrmity.6 The maximum knee score and the maximum
functional score are 100 points each. In addition, we also collected
the patients’ demographic data (include BMI); pain score (by visual
analogue scale); knee score and functional score (modiﬁed by
Insall); and consumption of acetaminophen. The assessment was
repeated at post-acetaminophen treatment (4th week); at post-
treatment (8th week); and at 12th week after completion of treat-
ment (20th week). We did not expect signiﬁcant changes in BMI of
the patient during the course of treatment, and we did not measure
it in every follow-up.
Results
From 2006 to 2008, there were totally 69 patients who
completed the study. There were 53 women and 16 men. There
were 18 patients in Group A, 23 patients in Group B, and 28 patients
in Group C. We combined the three groups as one single conser-
vative treatment group for analysis. The 69 patients were classiﬁed
into four groups according to their BMIs. Group 1: less than 18.5
(underweight); Group 2: 18.5e24.9 (normal body weight); Group
3: 25.0e29.9 (overweight); and Group 4: greater than 30 (obese).
There were 3, 24, 31, and 11 patients in these groups, respectively.
Analysis was performed by using Statistical Package for the Social
Science, Version 15 (SPSS Inc., Chicago, IL, USA).
BMI and initial X-ray ﬁndings
Normal X-ray ﬁndings could only be obtained in patients with
BMI less than 24. Medial compartment arthritis or tri-
compartmental arthritis were found in all patients who had a BMI
greater than 24.
Knee score
The underweight group showed a poorer knee score throughout
the course of the study compared with the other three groups. In
addition, the underweight group did not show any improvement
after acetaminophen and other non-operative treatments. The
Figure 2. Body mass index (BMI) versus functional score.
Figure 4. Body mass index (BMI) versus paracetamol consumption.
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operative treatment, and the effect of treatment persisted after 3
months (Figure 1). There was statistically signiﬁcant improvement
of the knee score at the end of treatment (physiotherapy and/or
acupuncture) in Group 2 (p¼ 0.001) and Group 3 (p¼ 0.017). There
were no statistically signiﬁcant changes in Group 4 (p¼ 0.111) and
Group 1 (p¼ 0.423).
Functional score
Regarding the functional score, no signiﬁcant improvement was
found in the underweight patient group (<18.5) compared with
that in other groups. Their initial scores were good and, therefore,
may not have much room for improvement. Their functional score
remained similar throughout the study independent of any treat-
ment modularity. On the other hand, all the other three groups
(with higher BMI) showed good response after non-operative
treatment (Figure 2). The treatment effect persisted for 3 months
after treatment. However, there was no good response to phar-
macological treatment in all BMI groups in terms of functional
scores. There were statistically signiﬁcant changes of functional
score at the end of the treatment in Group 2 (p< 0.001) and GroupFigure 3. Body mass index (BMI) versus pain score.3 (p< 0.001). There were no statistically signiﬁcant changes in
Group 4 (p¼ 0.184).
Pain score
All patients did not have statistically signiﬁcant response to all
the treatments, but there was a clear trend in the graph showing
a reduction of pain after the physiotherapy or acupuncture therapy
(Figure 3).
Analgesic sparing effect
There was no statistically signiﬁcant reduction of paracetamol
consumption in the underweight group (Group 1). However, good
analgesic sparing effect could be observed in all the other three
groups. Less acetaminophen was needed in patients with BMI
greater than 18.5 after undergoing the non-operative treatment
that was statistically signiﬁcant. The p values were 0.184, 0.013,
0.012, and 0.097, for Groups 1, 2, 3, and 4, respectively. However,
there was no signiﬁcant increase or decrease in analgesic usage in
all four groups 3months after treatment with physiotherapy and/or
acupuncture compared with the analgesic usage in the treatment
period (Figure 4).
Discussion
OA of the knee is a common problem among late-adulthood and
also elderly subjects. Our study focused on patients who were
relatively young, and in fact, most of them were active and either
breadwinners or housewives. These are the patients who are too
young for an arthroplasty, and non-operative treatment modalities
are more suitable. There were more female than male patients. It is
because many of the male patient had to work and they cannot
come for treatment in ofﬁce hours.
Physical therapy and acupuncture therapy were two common
non-operative treatment modalities in this locality. This is the ﬁrst
local study of the relatively young group of patients with knee OA.
The American Academy of Orthopedic Surgeons suggests to lose
weight if one’s BMI was greater than 25, through proper nutrition
and regular exercise, and to take acetaminophen or a nonsteroidal
anti-inﬂammatory drug, such as ibuprofen, occasionally, as the
main non-operative treatment of knee OA.5
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after acetaminophen alone in all groups. There was a signiﬁcant
analgesic sparing effect after physiotherapy and/or acupuncture
therapy in most patients, but it was not so in the underweight
group. The knee score is a more objective assessment, the pain
score is more subjective, and the functional score is in between.
The underweight patient group showed poorer knee score but
better functional score in general. They had more pain but less
disability. Their knee, pain, and functional scores were unaffected
signiﬁcantly by any treatment modality. In addition, no analgesic
sparing effect was noted for physiotherapy and acupuncture. The
result in this group is less predictable.
The other three groups responded to the treatment similarly in
terms of knee, functional, and pain scores (though not statistically
signiﬁcant), and analgesic sparing effect. They showed good
response in all the four parameters. The response to treatment was
similar among the normal-BMI group, overweight group, and to
a lesser extent, the obese group. The effect persisted after 3 months
after the treatments. Physiotherapy, acupuncture, or combined
treatments, are equally effective in curing OA of knees. We could
not demonstrate any difference among the three non-operative
protocols, and a larger scale study may be required.
In a multi-centre review,3 there was limited evidence that
acupuncture was more effective than ordinary treatments for knee
pain and function. However, there was strong evidence that real
acupuncture is more effective than sham acupuncture for control of
knee pain but inconclusive for knee function. The existing evidence
suggests that acupuncture may play a role in the treatment of the
symptoms of OA knee. Future research should deﬁne an optimal
acupuncture treatment, measure quality of life, and assess
acupuncture combined with other modalities.
However, in Group 4, there was good improvement in knee
score from 71.64 to 79.00, although the difference was not statis-
tically signiﬁcant. It may be because of the sample size only.In conclusion, we found that the middle-aged patients with OA
of their knees can be mostly managed non-operatively. There was
no pharmacological response in these patients by using para-
cetamol alone.
The underweight patients seem to have poor response to the
combined treatment with paracetamol and other therapies (phys-
iotherapy and/or acupuncture therapy). The underweight patient
group showed poorer knee score but better functional score in
general. They had more pain but less disability. Their functional
score was generally good even at presentation.
With physiotherapy and/or acupuncture therapy, good response
is expected for patients with BMI greater than 18.5 in terms of knee
score, functional score, and reduction of paracetamol consumption,
but it is less predictable in underweight patients.
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